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A Study on the Expression of CD44s and CD44v6 in Non-Small Cell Lung Carcinomas
Tae Yun Oh, Ph.D.*, Woon Ha Chang, Ph.D*, Jung Tae Kim, M.D.*

. Background: CD44 is a glycoprotein on the cell surface which is involved in the cell-to-cell and cell-to-matrix in-
teraction. The standaﬂd form, CD44s and multiple isoforms are determined by alternative splicing of 10 exons. Re-
- cent studies have suggested that CD44 may help invasion and metastasis of various epithelial tumors as well as
activation of lymphocytes and monocytes. The expression pattem of CD44 can be different according to tumor

_ types. The author studied the expression pattern of CD44s and one of ifs variants, CD44v6 in non-small cell lung
_carcinomas (NSCLC) to find ther implications onclinicopathologic aspects, ‘including the survival of the patients.

 Material and Method: A total of 89 primary NSCLSs (48 squamous cell carcinomas, 33 adenocarcinomas, and 8
undifferentiated large cell carcinomas) were retrieved during the years between 1985 to 1994. The immunohisto-
chemistry was done by using monoclonal antibodies and the CD44 expression for angiogenesis was evaluated by
counting the number of tumor microvessels. Result: Seventy-one (79.8%) and 64 (71.9%) among 89 NSCLSs re-
vealed the expression of CD44s and CD44v6, respectively. The expression of CD44s was well correlated with that
‘of CD44v6 (r=0.710, p<0.0001). The expression of CD44s and CD44v6 was associated with the histopathologic
type of the NSCLCs, and squamous cell carcinoma was the type that showed the highest expression of CD44s
and CD44v6 (p<0. 0001). Microvessel count was the highest in adenocarcinomas (113.6£69.7 on 200-fold magnifi-
_cation and 548+411 en 400-fold magnification) and correlated with the tumor size of TNM system (r=0.217,
- p=0.043) and CD44s expressnon (r=0.218, p=0.040). In adenocarcinoma, the patients with higher CD44s expression
survived shorter than those with lower CD44s expression {(p=0.0194) but there was no staistical significance on
multivariate analysis(p=0. 3298). Conclusion: The expression of both CD44s and CD44v6 may be associated with
the squamous differentiation in non-small cell lung carcinomas.. The relationship: of .CD44s expression  with - micro-
vessel density of the tumor suggests an involvement of CDA44s in tumor angiogenesis, which in tum would help
tumor growth,

{(Korean J Thorac Cardiovasc Surg 2006;39:1-11)
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Fig. 1. CD34-positive microvessels or clusters of endothelial Fig. 3. The tumor cells in an undifferentiated large cell car-
cells are detectable to count. Some cell clusters form luminal cinoma are non-reactive for CD44s, whereas many lymphoid
structures (< 400). cells in the stroma show strong immunoreactivity (x 200).

Fig. 2. A poorly differentiated squa-
mous cell carcinoma reveals diffuse
membranous immunohistochemical re-
action for CD44s. Small round lymph-
oid cells also show simiar immunore-
action along the cytoplasmic mem-
branes (<400} (A). CD44v6 expres-
sions in a large cell undifferented car-
cinoma are present along the cyto-
plasmic membranes of the tumor
cells. The stromal lymphaid cells are
non-reactive to CD44v6 (< 400) (B).
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Table 1. Expression of CD44s and CD44v6 according to histopathologic type of 89 NSCLCs

CD44s CD44v6

Type No. Degree* Degree*

(+)% p-value (+)% p-value

— + ++ — + ++

SQC 48 2 14 32 95.8 0.008 2 7 39 95.8 0.121
ADC 33 13 12 8 60.6 0912 18 6 9 45.5 0.327
LCC 8 3 3 2 62.5 5 0
Total 89 18 29 42 79.8 0.008 25 13 51 71.9 0.010

SQC=Squamous cell carcinoma; ADC=Adenocarcinoma; LCC=Large cell carcinoma; *Degree=— (score 0~2), +(score 3, 4), + +(score
5, 6) [score=intensity grade +distribution grade] intensity=O(negative, 1 {low), 2 (intermediate), 3 (strong)] [distribution=0 (negative) 1 (<
10%), 2 (10~50%), 3 (>50%)], p-values for association with histopathologic grades in each group and NSCLC by Kruskal-Wallis test.

Table 2. Microvascular densites according to histopathologic type of 89 NSCLCs

Microvessels in medium power field (% 200)

Microvessels in high power field ( x400)

Type No. Degree* Degree f
M:ESD p-value ~ MZSD p-value
1 2 3 4 1 2
SQC 48 914+348 0 12 22 14 0930 437+200 14 34 0.366
ADC 33 1136+69.7 0 9 10 14 0.772  54.8+41.1 8 25 0.479
LCC 88 951x513 0O 4 0 4 37.3£169 5 3
Total 89 99.7+52.3 0 25 32 32 0.823 472+£298 59 30 0.846

SQC=Squamous cell carcinoma; ADC=Adenocarcinoma; LCC=Large cell carcinoma; M= SD=mean = standard deviation; *Degree=1(1-33),
2(34-66), 3(67-100), 4(>100); TDegrexe=1(1—30), 2(>>30); p-values for association with histopathologic grades in each group and NSCLC

by Kruskal-Wallis test.
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Table 3. Correlation of CD44 and microvessel density with clinicopathologic factors(p-value)

Univariate analysis

Multivariate analysis Univariate analysis

Factors
CD44s CD44v6 CD44s CD44v6 MVD (x200) MVD (x400)
Age >55 T0.031 0.704 0.890 0.313 0.915
<55 0.053* 0.383* 0.370 0.274* 0.297*
Sex 0.340 0.016 0.650 0.700 0.264
Type <0.0001 <0.0001 0.0029 <0.0001 10.054 0.264
Grade 0.009 0.009 0.083 0.517 0.412 0.852
T status 0.494 0.066 0.272 0.267
N status 0.365 0.654 0.944 0.255
Metastasis 0.035 0.392 0.986 0.341
TNM stage 0.239 0.853 0.640 0.852
CD44s - - - - 0.122 0.139
CD44v6 - - - - 0.728 0.428
0.725 0.813
MVD (>200) 0.098* 0.185*
0.333 0.505
MVD (> 400) 0.045* 0.213* 0.027*

*=T-test(the others by Mann-Whitney U test or Kruskal-Wallis test), numbers with thick letters; p<0.05; T =Bordetline significance; MVD=

Microvessel density.
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Table 4. Correlation of CD44 and microvessel density, and clinicopathologic factors

Factors CD44s CD44v6 MVD (x200) MVD (X 400)

Age NS NS NS NS

Sex NS NS NS NS

Type r=0471 r=0558 NS NS
(p=0.0001) (p<0.0001)

Grade 0.326 r=0.322 NS NS
(p=0.002) (p=0.002)

T status NS NS r=0.217* r=0217*

S
(p=0.043) (p=0.043)

N status NS NS NS NS

LN metastasis NS NS NS NS

TNM stage NS NS NS NS

CDdds - ~0.712 NS NS

(p=<0.0001)

CD44v6 r=0712 . NS NS
{(p<0.0001)

MVD (%200 NS NS - r=0.687

( ) (p<0.0001)
r=0.218* r=0.890* r=0.763*%
(p=0.040) NS (p<0.0001) (p<0.0001)
=0.687
X

MVD (X 400) NS NS (0<0.0001) B
r=0.238* r=0.730% r=0.819%
(p=0.025) NS (p <0.0001) (p <0.0001)

*=Pearson correlation (the others by Spearman correlation); r=Correlation coefficient; MVD=Microvessel density, NS=Not significant.

Al A o] Hpol= 8949 BIAAZA HLE Aol A
U Zb 22 EE F8lA BE S0l XolE Kol o
ket

(2) 400 Si0jA Alofe] &2t = 400u] w7 Aokl
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Table 5. Survival analysis of 89 NSCLCs and 33 adenocarcinomas

NSCLCs (n=89)

Adenocarcinoma (n=33)

Factors

Log rank Cox regression Log rank Cox regression
Age* 0.9883 0.6153
Sex 0.7688 0.1493
Histotologic type 0.3961 -
Grade 0.4151 0.5031
T status 0.0173 0.2053 0.0618
N status <0.0001 0.0348 0.0146 0.4425
Metastasis 0.0001 0.0391 0.00062 0.5458
TNM stage <0.0001 0.00081 0.00068 0.0630
CD44s 0.7360 0.0194 0.3298
CD44v6 0.1994 0.1994
Microvessel " (X 200) 0.0655 0.0655
Microvessel T (X 400) 09778 0.9778

Numbers with thick letter=p <0.05; NSCLC=Non-small cell lung cancer; *=>>55 years versus the others; T=Microvessel count.
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Fig. 4. Survival curve by Kaplan-Meiermethod in 33 cases of
adenocarcinoma.
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